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(57)Abstract: 

PURPOSE: To provide possibilities of shifting a point 
where the max. vibration is generated to outside the 
working region by installing a planetary gearing device 
and a parallel axis type gearing device, arranging the 
gears in the specific condition, and specifying the 
reducing gear ratios and the total gearing ratio of the 
overall device. 

CONSTITUTION: A rotary shaft 7 of a motor 1 is 
coupled with the input shaft 8 of a reduction gear device 
3, whose output shaft, 10 is coupled with a robot arm. 
The device 3 is composed of a fore-stage reduction gear 
machine 20 consisting of a parallel shaft type gearing 
device and a rear-stage reduction gear machine 21 
consisting of a planetary gearing device. An exteriorly 
cogged gear 29 is installed between the input gear 22 
and output gear 25 and one-side end face of a support 
44, and the input gear 22 and output gear 25 are located 
between the other side end face of the support 44 and 
the exteriorly cogged gear 20. The gear ratio of the 

fore-stage reduction machine 20 is set to 1/2-1/5, while the gear ratio of the rear-stage 
reduction machine 21 is set to 1/25-1/60, and the overall gearing ratio is set to 1/110-1/190. 
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©m£M#t n^Mi)S©®atmgE©^tt¥*# 
a lt^-^ <DBmmm 5 «t 5 LTSigtt#i^^ 

1- S - Jgffite J; tfS-iSffi <t 9 /J^©{tii*g^ 1 1 x v ^ 
S©T\ iHifittrofl&JjSttgSr^-^ttgiUMSI-Sc 

fc±DA**¥©±#£&/h£<R£1-5£it>, 
<RStSCttTf So ^©S*. ^-^ttSis^V^ 



[0 0 3 2] tfc, &2$8Wfc«fc*tfi, ¥fr«l**gff 
5 7^ K/v^SrW1-5fc», *-**fi#*V^-C 



(6) #i¥7-2 9 9 7 9 1 

10 

[El 6] *^P^©^2HififJ©g?TOSH 
1 

3 Suggjl 
5 JB17-A 

8 a^0K# ixtimm) 

1 2 B27-A 



[El 2 ] ^l^*«©M5Sgt©S«Eia 
[H3] 0 2© - ^mKffffiH 

[H4] *mw\z&mmvXy bovmmwomim* 



m 

2 1 &mm &mmmfk, mmmw) 

2 8 

2 9 

3 3, 3 5 a 77^ (£#flO 

5 1 f|17^ K/^-t, l§2 7^ K/U*+ (7-T K/V 

[*1] 









&KH2 


mm 










gg 




2» 


2 a 


1 S 


i a 


S6iJt MRii 


1/3 
1/40 


1/1.5 
1/80 


1/120 


1/120 




1/120 


1/120 


1/120 


1/120 


Kl (kg-m/#) 


37.5 


37.5 


22 


17.4 


J (kg-S2/cm) 


2000 


2000 


2000 


2000 


(r.p.nO 


1500 


750 


500 


250 




A 


B 


C 


D 



(a i ) : mm^mmmmmmmm^mm 
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[06] 




HifflH] ¥l*6¥l 2^ 2 2 0 

imttm 1 1 
i*iEMt#s^] mm 
miEmm%] n 6 

[#§!£] sw# 

[3PJ1©£»] Sl£ptf> h©i»fjffl$«iSt 

t *© i waits 
sit, 

- * © It h tufc-«» J: TJW 



E£#fti^H*±OT££ftfcA^#OTi LT©A 

huIBA^ *¥*5 J: tfillJfBtttt** i UilffiJ fufEA 

U flfE^#^©ltlffiA^0ettMMiJ¥SSiWE 

IU f[fEjSFft:©fflffiA^0tett«MiJ¥ffiffi^p 

$g#©M5SJt*l/2~l/5©|EHrti: U flfES 
fiii¥81©M}Itt:£ 1/2 5-1/6 0 ©lafflrt 

*HttJfc*l/l 1 0-1/1 9 0 fc L7cC<^£#mt 
[0 0 0 1] 

[jilti©^!^] *fSWttiillp#y h©S@i!Pft 

[00 0 2] 

[^*©Sfff] Sl^-> Mn^m ffft 



(9) 



4#M¥7 - 2 9 9 7 9 1 



h/W£#5fc©(C, 7--M?©88ffia5© 
Sb^/w^-^i, £©tftfj«rteiiS 

it, S5£j* 1/1 2 on^<D±u,mit^Lx 

V^SCi, ifc, -fftfr*>, <^fr$5^ 

[0 0 0 3] £©J;5ftS#&Wfc*ft*0i!8iS«£ 
UTfi, 0iJ;Lfi, ftlflBB 59-175986 9£ftlz:H 
*$;ft^5J:5ftfl?n#¥g* (8**£5£©i8ft# 
fc±t>*#MHg5 9- 1 0 6 7 4 4#^*tB* 
£tvCl^<5 <£ 5 ftffifc&li3!©ieS**g*#;fcS. ft 

#©« iltfctt-iRfc i/8o~i/32o efi-efc 19 , 
fMf©*atfctt-jRfc 1/6-1/20 og£-C*>5. 

AS 1 0 0 0 V v hfitTTEHHBc** 5 0 0 0 r p m) 
K©^-*£n#> h7-A©fgS)WlV^4§£©.fc5 
tl/6 2 5S*o*ia[Ji:*!&Bi:+5 , t>o, Cio^T 
tt*HB85 6-l 5 2 5 94-§^*tH*Sit^5J: 

[0 0 0 4] 

h7-A©$fci^*iSS:£* p#?F 

[0 0 0 5] COi5 4fiSIC»U W»Bg5 8-2 1 
1 8 8 l^fgtfl, l§4UcStt*fftltJ:5t« 
©iMfg^HI ^Sr&fls $*5S£«ili!l*P;fr5S;# 

3SfiLfi<£5i:V^|?gffi&£i:5fc© 4 ^/^£*# 
ttfti\, 

[0 0 0 6] #MBg 59-175986 



M^Brt5iv^5^^fe5 0 St. #HeS5 9-l 
15 18 9^ffilc(iMl^©±#[-fifet*it "9 

i ©^tfc^Tffitiv'j \zl 19 K8fg«lb/c 9 , 
o**y ^©jl^fili^bTfc^^SMbftttft 

[0 0 0 7] 

h tiSitH© 5 *>»&#*£© ± 5 fcjEfcftfBHtfitt 
[0008] g£p#y h©l«pPH)fflMl 

tLT©A^@6#- ltA^0fett©ffi*^t^$^ 

^#$iME^^©fufEA^0fett-*MiJ¥Sffit 
©MlciulB^ttSAMitt, luE^*©ffl!EA*lH] 

isti, tuiEWtta#¥gt©s3Jt^ i/2~i 

/5©IWiU t5fB®a#$gt©^3Jt^l/2 
5-1/60 ©ISBrt t U i fu 

l5iSSt$gtticj;9^Sib^l/l 10-1/1 
9 0 1 ufcctsr^ti-stw-e&s. 

[0 0 0 9] 

[*«0iJ] J^T, #3§W^M*ntf> h©lH5ffi» 

3 Htt*«Wfcfli5-*ltWSr*1-H-C*)5. 
[0 0 10] ti*. **fcoV^Rlfl-t-5. ^10tt* 

h©M»^^)ffliij^gfi*fflv^fc 
p#y h©l«IB©^M0-efe2> o l(ilS)^-^ 
IK)^-^ 1 ©7 7^2tt«^ia 3 ©fSfr 
4t@S$tiTV^5 0 tt#4ttlSl*BtttfC©|Sl7 
-i»5©jfeJgffi5at@)£Six-CV^5. aSb^-^1© 



(10) 



2 9 9 7 9 1 



tti^fitti o tt (fflAttSW) lOfiRfj 

#1 1 £JtiILTn#j, h©f§27-Al 2ir@^$ix 
[ooii] 2©Sgfi©fmfti 3t»l 

2(±^17-A5(i0telftlc5#^^ 
5„ Rffiftl 10±ffifc±tfT&©rtiBittlO£<0K 

t js^m-ft©^ y y^i 8#^g&tvcv^ 0 

LtcfciX, 3 l©IS*^&Su£ 

LTP#y HO*KSIiffl1"**5*)SE2 7-Al 2SrHISb 
£*3o Miigl3, H2 7-A 

■rs. 

[0012] m^msim2maxn^3m\^i-x 
5 i ©iii^£«at5iiittfciiiEfi»¥ 

statsftaniteei^ai t ■?©«&«)&» 2 1 t N 

fl»&ttj*3ft-C^5, b^j£$2 0{4a#©WWiS! 

[0 0 13] Mb*-* l©HHE«l7©fcSSaS7 a fir 
-^•«it?J>9, 5teSS£fcC7b&;£1-3. 4a CSR 7 b 
fi*-*tti;fitt©-as£*jSt53»«i7 c «^$tv 
T^5o 8fiA*lHHto«-?&»J, ^©ft»8 attgil 
oiOttgfreitfSivcfc&T, C©5fe«£l$8a 
fctfI&«j&B*2 octroy 2 2#ffitt&ft5£#fc ; e 
-*|!HEtt7&iriI£*3?L8 b^U JLo?L8b« 
0tett7^T-^^i^t5r-^?Lf[55r^-f5o A 
^EHEtt 8 HSft^—^ 1 ©[Hltett 7 0$fc«SSB 7 a iCT- 
V b2 3t±!)*H:Jt»$n5. 0Ktt7Oftllg857 a 
(!A^0tett8 2 4 !C J; t) BSSftT^S. 

i-4fc»*>, A^0te#8(i, mm*-? i©[ntett7 1 

bT*»^-7 1 ©H]fe# 7 5 i 5 IC LTEHtott 7 
[Blte#8©5fe«SgB8 a©#^(l^-^(7)lH]tett7©ttS 

©t«{±*-^[Hlte«i7tt*SrfiSg*S*5»^lr 

s&saatfc&wa - i ^t?* So tr=*y 2 2 

9 3fi©¥##$2 5 ft, $j£-f£3#©A;>J7 7y7 
#3 0fc*ft€*UB£LT^5 o t°=^-y2 2j8J:tH3 



¥##$2 5 ft, *ft^;hJtlE¥?T*ll§!**S*©A;fi 
#$, tti*#¥£tt$UTl^ 0 

[0014] ®a#$sm 2 1 tm#* 

tH£tTKJTe>^fcrttt*2 8 i, [*!##¥ 2 8 ii 
•*£5-#00***2 9 i N fl.##$2 9[^#,£L 
Tfl-##* 2 9 &&»lMEi**5{B'C,\?Jj*lli LT© 3 
#©A*77y7tt3 0 a»P>fl|j$i*;h/T^5 0 4 

fc, rtt#*2 8t4f yft 3 1 m^t^vnmmfo 

3 3fliSSt$gg2 lOtffS^^tt^t, A»o, A* 

[0 0 15] 3 5^7*0'^^!), ^oy^3 5 
(«©tf^lCtt^^]©R1fft?L3 A^0fe 
tti8^jS«S^-CV^5o lRlfill^***2 9*Jj:t/7 7 

3 5 fczvik^mmfy 3 6 ^isttfc7 7 y-^s 3 5 a 

fc^fU ttl 0©77yv ; fB3 9(^|p]tTV>5 <1 [fflfc 
3 6 £77^88 3 9 it ±oTl^^f:Sifll: 
ft, i^a«S«2 0iSll5li(ftSi^TV^5 D 7"p^#3 5 
©77^-^3 5 af±A^7 7^^W3 0SrRl±fcf 

Eu<7y i*#i/ctt£L-c^5. AA^y 

7$3 0©®£g|53 0 aftM^3 6rt4t«fifflU 

[0 0 16] A#*?y*tt3 0f*R*SB3 3 t^py 
7&3 5©P3Jl±(c:ttS3 4 N 4 1%ftLX$ft£K 
A*7 7^7#3 OO^tttl 8 0° ©-fi^fe'bo 
-^©7 7^7^154 2 #7 7^7^4 2(^7 

y y 7* 4 3 UT^ft** 2 9 zubm® S *5 ± 5 
lcUTV^?>o --"C, t5^U7c77>'v ; a3 3 fc, 7~n 
7 7#:3 5 tteZWfcA 4Sr*^-fS„ 77^3 
3, 7*ny7*3 5*JiU«77>^3 9 tt**0#/U 
H4 6fcJ:t;H£-7-y h4 7 1 J: 9 
$4^-CV^5 0 iu^tfct°~^-y (A^iS"$) 2 2fcit^ 
¥##31 (Hj7J#jjE) 2 5 t^#ft:4 4 ©^-7 lflJffi 
ffii©Klc, tSSS^S©^##*2 9;WSfltU S 
#^4 4©aJj?7 h7-^Pi)ttl 0^#ffl*MffiT?fe 
S^-7WSffi (77^^13 9-W^I) tflfE 
^•##$2 9 b<Dmct°~*>2 2*5j;t; 5 f##$2 5 

mimLx^z> 0 

[0017] 1 ©HflEttlellEtt 7 fcit^A^ 

H]^tt8^^LTfySMS^2 o©t°-^-y2 2Wsa 
Sii, maSBWl2 0-e«a**t5. ffjgSii^2 0© 
tti*H¥##3t2 5©#**fctJ:Dilfa#*Slt2 1© 

7 7^7#3 0lCA7J$tl5o *V^ 4 77^7*3 0 

^##$ 2 9 t *^V^##* 2 9 i "9 1 o#v^#i^ 
S: W-T 5 rt##¥ 2 8 1 1 «t 9$ & t*3 S ii. ^t-## 

$2 9©^>o< 19 L/cgfeSftfi^y 7tLTf^fflt 



(11) 



7 -2 9 9 7 9 1 



[0 0 18] *3KElfcWfc33V^-C», ^HHg* 8 

i o*-e©ttsaJt», l/i 2 0fcR££;h,-a^5 (1 

£*^5t©-e&!9, #n© ^mm^^Lxm 

fcl^Ttt, LT©_tPgill/3 2 0g#T?, T 

5»«JiJt 1/120B, %2fflm& 2 1 i LT©jfi 

1/3 2 OSSfttHS^ftTV^o 
[0 0 19] 4fc*^Jfe«tfc^T», mwi^-t 1 © 

#y Hi±lti£fc5?g^ii£ff:bL©3P3©^-*0 
£&) (10-10 OOrpm, ftl&ftjgttl 2 0 ©MiSifc 
i . (±1/3, ii&#$gl2 l©SHgtti » (±1/4 

o , ££££ft 3 ©Mitt i (±±1 Lfc J: 5 l / 1 2 

o, mm^-^is M)igtt3fc±t>^27-Ai 2^ 

8. 4Hz-Cfe5„ l/fctfot, We-* lttSJIc 

#y K©Sii]l©@t^ci9tiilii:(cMJSt5lHiei: 

(8. 4HztffiSt55 0 0 tpm) 
(0~1000rpm) ftH* LT^Sc 4fc, iuS^ 

s«2 ofiffla*-^ i ©atffii«Hstfc»t5ss?§ig 

HNE$C (1 0 0 0 r pmfcft3i-5SfH 6. 7 HIE) 
fc, IMWgtftl^Sfjftf o GK)8. 4Hz) K 

Tfc*5J:5 (ss>5. mm \mm-i>wm\t \ i 

(1/3) SrWL-C^S. f§2 7-i^#l 0&*i?i: 
tfciaC!ltffeiaRKlttft3 7. 5kg-m/£tfc 

•So 

[0 0 2 0] 1 

?r0~1 0 00 r p m©iii#II]ts$:-C*[aIts$-£?> i , U 
JiJti. ^l/3©f[S«jajl2 0©tti*lite«ttO~ 
3 3 3 r pmi 4 <9 » MiiJt i. #1/40 ©SSWi 
B2 l©tH;fc|lHEj&f±0~8. 3rpmi49, COfi 

ffl-ettUKWtWS ft 5 «fc 5 ft«i£ tftv\ en 

^-^l©tU^Hltei:^l 5 0 0 r pmjfia (£©£# 
©fuSM3S^2 0©tti^/[Hlteici±l 5 0 0 r pmX 1/ 



3 = 5 0 0 r p mfia, «&# ¥M)S$ 2 1 ©ffl^lHlfte 
|(J1 50 0 rpmXl/3Xl/40 = 12. 5rp 
m£H) T*ft±*gJ|t^4C, ^©B#©S»#ft%* 
r © J; 5 1 ©at lelteft 

S«^-e4 t § aft tin e> ^tiiftv^ x ng&ga* e, 
*l£1-5£^©±:5ft«jl#!©±Hift2> h/^'£I) 
#i9g«ut» 2 0 T'flft < , 2 1 ic£ * 

[0021] c©3?MJTil, «S)^-^©af ©0K 

3 3rpm, t^S#5. 6 0t?fc<K h/U^^ft 
H$S>5. 6 05541-5 tft5. £©fc©, fe# 
5. 6 0© h/v^aEijds&oTtBli^ros^rfelMJlg 
Mlftfo (ft 8. 4Hz) «tt)/h$<, ^oKftTV^ 

©•e, *Jis*n£i:ftv N, i>©i%;ie>ft5. Wft#* 
St (&*tf*£^5£j8S#*8*) (l, 
«£1-Si, ©line 

ifc.ttfffia«j$»2 o© h/i^ ««£©«- 

IJlMS££ft^©il, rtub© K^^^fjfl/h^v^- 
fc, lSr^1-5CtHJ;>)Kilil5ih/SCi:^H 
J:5%©i%x.&ti?>o 
[0 0 2 2] 

[HlfcW fls!!©^M©MagS©ffil-^*©JtWJ 

i ~ 3 ic*iiM«o^Tiite ufcfi»auattWi 
o^-o&wi-s. 2©ffi<Mg»si©i6&** 

^*t>o-ca*#»tfci>©-e, d^o, 

*©##J:0 lo^V«Sr^1-5%©*fflV^/c 0 4 

#^*ifc£t-f5t>©£ffl^fco Jtft^ MSStt© 
SMt «BJt i . , i » , 0fe(lte£IcKi (B9 
H#flK) *5«fctfW4*-.* ^ h J (±*g(c^frfe§ 0 
[0 0 2 3] 

l*i] 
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ifc*HU 


Jt*«2 


lt««3 


mi) 


JSW±5 J: 


*«» 




SB 




2 a 


2 a 


1 « 


i a 


a* it 


1/3 
1/40 


1/1.5 
1/80 


1/120 


1/120 




1/120 


1/120 


1/120 


1/120 


law w 

Kl (kg-a/9) 


o* - o 


o* -*j 


22 


17.4 




2000 


2000 


2000 


2000 


(r.p.i) 


1S00 


750 


500 


250 




A 


B 


C 


D 



[0 0 2 4] H»fi»5iat*t^fls«i*0.iJ:o-C^ 

*ufc 0 i-ftfr*>, ast- 5 i©ffl*«i5 1 

r&m 5 2 £&ttfj\ ISiigt 5 2®±M 5 2 



h J tffi^i-SWt^t LT77^W-^5 3^tt 
ttttbhtc 77^W -/HUM 5 3a ©J£&_L©ft* 

Sr|iJfflLfcJnSSlfy^7s'7 p 5 4 Srffil 9 ft»tfco -© 
JP^gt°S'^Ts/7 ,, 5 4©ttJ^Jl±-</v ; ^-^ 5 6 {CS 

jM-A-5 3fl»P)fifc5W»&©@£igi*f o {2$ 8. 

4Hz lifts.}; 5ISSUT&5o «ft^-^«[Hltei:S- 

£fls$*-c\ ^©^©^^^-^©mm©^;* 

5 1 ©Hteft-efc 9 , MiJPiM t° y * 7 y 
y5 4T^tli§tl)t.R / l*(6]©i)PjSit OWfc.G) £^ 

to 

[0 0 2 5] JtKM 1 , itWi 2&£Xfitmi 3 fcjS^ 



H7 5 0 rpm, |5 0 0 r pm*5«fctf 2 5 0 r 

pm©tv*-e*>u, i©atsij^ii]femo 

~1 0 0 0 r pm©$BB^ftt*#ft$If]^4CT^ 

m<DiM&\cte, mS)^-^©at$ijwM^Tfo5i 5 

0 0 r pm&t&fc-f5ffi#-C*gtr-*>}S4l^ d© 

0 0 0 r pm©|5ffl-Ctt, fi»#te< If *. btlXti 0 , 
raSiSftv^#§tfto-cv^5. 

[0026] ftfc\ ftgiateeai^afc LT©H4>Mft 
%mtz <o ft mmim t <d& x 5 < 1 5 - t t <t 

5, ft^#S^©IS4Sr«il^-^©n^5/ hfc*stf 
5-jRKiillf SffiMfcifflO-l 0 0 0 r pmEJLk© 

feCDSfticfo ^ 5 ~9Hz, mm^-fmmm^Mi 



(13) 



#H¥7-2 9 9 7 9 1 



n^fcWi 2 0 0 0 r p mTfflt»P[Hl!E$:0 ~ 10 0 0 
r P m©taH^#Jgtf-^£4C$*ftV^i:iU 1 
fc&SSiiJfca* 1/110-1/190 olH-tt, fflS 
Mlfti. £1/2-1/5, tfclftfigJfcii £1/2 

[0 0 2 7] af$IJ®0tefCO~l 0 0 0 r p 

tf3#«©«£^ov^, iMiliki. iSS^jStfc 

i> £ffIbT^3 0 W®MVtl/l 10©iJ£©ft^ 
SrfrSi, f o =5HzTfttii ttl/3. 3 i <9 i«M 
5iJt©^iJ^(f l/4»< i > =1/2 7. 5#*4 
D*fitr-^ttl 2 0 0 r prnk^MX^Z, fo=9 
HzTfttii 111/1. 8 5 J; "9 iSMSit © 0iJx.fi 1 / 
2 SrS^, is =1/55 0 tt 1 0 8 

0 r P m t^MXZ 5 0 l/190©i 
^■©tmtSrfr^i, f 0 =5Hz-efii , h LX®7L& 
l/AZm&t i * =1/4 7. 5^*^±tfit 0 -^ 
{11 2 0 0 r pmi^Sfl-CtSo f 0 =9HzT1ii 1 
tLTfliJxff 1/3. 3»<{li 2 =1/5 7. 6 # 
#49*glf-*Hl 7 8 2 r pmiWCtS. Wf 

ft©^£(cfcv^iWi£©Mlitt»^ i . , i » £ 

SK1"5r:i:^Tft, U^HtWHl 0 0 0 r p 
[0 0 2 8] 

1) ^fi<C,>Slii!jSM#*S*©J:5l-rt##*, ft* 

tu*|giit5j!/A«i*^i-5SS;o^-©jSMft*S[Hi 
(EAT, r^AttA^SiIS#¥gilj is 5. ) 

b\z£V hmM^iti^Z I ?^LX^Z><DX\ #38 

t« 5«ss*£ o 3j? y h ammshtm ^X p # y 

Mc±W£C3i LT^S**^*©^^^ 

£, o sffy h fc«k 6ltft© 5 *>}8®f£3i3f0 i 5 fcE* 
ftfiMtf*£^t5fNi©M$ftl^>7 h S*5 i i «s 

So 

[0 0 2 9] JPlT, #389!fc.fc*tfi> ¥fiHW*8it 
L-C^-^©Sfgft$&£«? J: 5 liUTSPii«it«^1- 



h r i ©Tt 5««t^^lifl|ft-t-5 £ t 
[0 0 3 0] *&mk£tlt£, fUt^^S© 

tf £ fotzR^~ 9 m* § * * t ft o T V n 5 fc 

»■]■«£ *5„ ^©fe£, 

©ift3 0 lot, «ft©^7y^SJ*l©«iSI-, « 
i?fc£flfi& s ftMB U Sa^©^©teT^K±T'# 5 0 
[0 0 3 1] fi^W5©il»±r©j;5i«$ 

¥S©^tt©^-^flJ*iSt©^Wuil$*, loj 

h t45 i t fct, i^©fIfER^-^mffi!-D # 
[Slffi©fffi^ft^] 

mi] mwmmnvtfy h<DMwmm%i% 
[gi2] %inwi<DM&%im<Dmmmm 

[H3]H2©III-III ^ftBfiSH 
[114] *f8WI-«5iillo5i?y h©llt3S*©^« 
*i i 0JtKM ©ttfg ©t& ill 
Ig| 5] H4tc#5Hte0iJ©±ft:#^ig 

1 l;^-^ 
3 Miigil 

5 

8 A* (A**4S#) 

1 2 ^2T-A (|S2fl^) 

2 1 '&mmm m&mm^®, mmm) 

2 8 

2 9 

30 A*^7>^tt (*Aft ( ^7>^i) 

3 3, 3 5 a yyV'y 



